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Description 
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include hot-melt adhesl^, cyanoacrylate adhesives. contact adhest^w or pressure-sensitive adhesives, 
e.g. acrylic adhesives. Examples of preferred hot-melt adhesives include. those base on olefin homo or 
copolymers such as ethylene-vinyl acetate or ethylene-ethyl acrylate copolymers, or polyamide hot-melt 
adhesives, for example those described in U.S. Patent No. 4,018,733 to Lopez et al the disclosure of which 

5 is incorporated herein by reference. 

The support layer may be formed from any of a number of materials depending on the degree of 
mechanical abuse or exposure to chemicals the marker is likely to experience. The support layer should 
also be able to withstand any heat to which it is exposed when the porous coating is cured. Suitable 
materials for forming the support layer include aluminium, aromatic ether ketones e.g. polyesters especially 

w polyethylene terephthalate for example sold under the trademark "Mylar" or other polyesters e.g. "Hytrel", 
polyolefins, fluoropolymers such as polyvinylidine fluoride, polyamides such as nylon 6 f nylon 6.6, nylon 1 1 
or nylon 12 and other polymers or metals. The material may be modified if desired to provide it with 
additional properties, for example the material may incorporate halogenated or halogen-free flame retar- 
dants, especially halogen free flame retardants such as hydrated alumina or hydrated magnesia. The 

rs material may incorporate additional or alternative fillers in order to pigment it, especially to form a white 
layer, or one surface, preferably the surface opposite the surface carrying the porous coating, may be 
metallised, in which case the support layer is preferably transparent or translucent. Other fillers include 
luminescent materials such as those based on doped zinc sulphide or cadmium sulphide or reflective fillers 
for example glass microspheres or metal flake. The support layer may be treated in order to improve 

20 adhesion, for example by corona discharge, acid etching, plasma treatment or flame treatment. 

It may be preferred to cross-link the support layer either chemically or by irradiation e.g. by gamma 
radiation or by high energy electrons in order to improve the layer's resistance to heat. In a typical 
chemically cross-linked composition there will be about 0.5 to 5 weight per cent of peroxide based on the 
weight of the polymeric composition. The cross-linking agent may be employed alone or in association with 

25 a co-curing agent such as a poiyfunctional vinyl or ally! compound, e.g. triallyl cyanurate, triallyl 
isocyanurate or pentaery-thritol tetra methacrylate. 

Radiation cross-linking may be effected by exposure to high energy irradiation such as an electron 
beam or gamma rays. Radiation dosages in the range of 2 to 80 Mrads. preferably 2 to 50 Mrads, e.g. 2 to 
20 Mrads and particularly 4 to 15 Mrads are in general appropriate. 

30 For the purpose of promoting cross-linking during irradiation preferably from 0.2 to 5 weight per cent of 
a prorad such as a poiyfunctional vinyl or allyl compound, for example, triallyl cyanurate, triallyl 
isocyanurate or pentaeerythritol tetramethacrylate are incorporated into the composition prior to irradiation. 

. As stated above, the porous coating is in a particulate and/or filamentary for, for example it may be in 
the form of a mat of filaments or in the form of a mat that contains particulate material dispersed therein. 

35 Preferably, however, the porous coating is substantially entirely in particulate form, in which case the 
particles preferably have a weight average particle size of not more than 50 micrometres and especially not 
more than 25 micrometres, the preferred coatings having a particle size less than 10 micrometres. It has 
been found that coatings having particle sizes substantially greater than 100 micrometres may lead to 
surfaces that have unacceptable roughness. The use of a particulate and/or filamentary coating not only 

40 improves the ink receptivity of the coating, but also enables coatings to be formed that are heat-curable but 
that also have a high degree of latency. That is to say, coatings may be formed that will readily cure within 
a relatively short length of time when heated, but can be kept for months or even years at ambient 
temperatures with substantially no premature curing. Such a high degree of latency may be achieved by 
processing the reactive components of the coating into separate particles and mixing the particles together 

45 to form the coating. Thus, the components will exist separately from each other until they are heated, 
whereupon they will fuse together and react. However, in other cases the reactive components may be melt 
blended together before comminution. 

The porous coating may, if desired, consist solely of the reactive components although it may include 
one or more inert components. The inert components may be present with the reactive components in the 

so particles, or may be mixed with the particles as a separate phase or both. For example, the coating may 
comprise a particulate curable resin such as an epoxy resin, preferably one based on bisphenol A or on 
epoxy novolak resin, as one component and a particulate curing agent having reactive amine groups or a 
carboxylic acid, phenolic resin isocyanate or polyester curing agent as the other. The curing agent may 
itself by polymeric for example it may be a polyamide having free amino groups or a carboxylated polymer 

55 such as an acid terpolymer, in which case the particles of the curing agent need not contain any inert 
component. If the curing agent is not polymeric, for example an organic peroxide or other free radical 
initiator, it may be desirable for it to be blended with a polymeric material, e.g. a polyester or a reactive or 
unreactive polyamide before comminution. The curable resin, may instead, comprise a polyamide having 
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Usually these articles recover, on heating, towards an original shape from which they have previously 
been deformed but the term "heat-recoverable", as used herein, also includes an article which, on heating, 
adopts a new configuration, even if it has not been previously deformed. 

In their most common form, such articles comprise a heat-shrinkable sleeve made from a polymeric 
5 material exhibiting the property of elastic or plastic memory as described, for example, in U.S. Patents 
2,027,962; 3,086,242 and 3,597,372. As is made clear in, for example, U.S. Patent 2,027,962, the original 
dimensionally heat-stable form may be a transient form in a continuous process in which, for example, an 
extruded tube is expanded, whilst hot. to a dimensionally heat-unstable form but, in other applications, a 
preformed dimensionally heat stable article is deformed to a dimensionally heat unstable form in a separate 
w stage. 

In the production of heat recoverable articles, the polymeric material may be cross-linked at any stage 
in the production of the article that will enhance the desired dimensional recoverability. One manner of 
producing a heat-recoverable article comprises shaping the polymeric material into the desired heat-stable 
form, subsequently cross-linking the polymeric material, heating the article to a temperature above the 
is crystalline point or, for amorphous materials the softening point, as the case may be, of the polymer, 
deforming the article and cooling the article whilst in the deformed state so that the deformed state of the 
article is heat-unstable, application of heat will cause the article to assume its original heat-stable shape. 

The sleeves may be positioned on a relatively rigid "comb" like structure which assists in the handling 
and printing of the sleeves, and removed therefrom once indicia have been formed on the sleeve. Such a 
20 structure is described for example in U.S. Patent No. 3,894,731. Alternatively the support layer may be in 
the form of a sheet that has been bonded to itself along a series of spaced apart bond lines to define an 
array of marker sleeves. In yet another form, the support layer may be in the form of a continuous strip 
which is heat-recoverable and is supported itself on a rigid carrier strip that prevents premature recovery of 
the support layer when the porous coating is heated. This general type of assembly is described in British 
25 Patent Specification No. 2,059,91 3A, the disclosure of which is incorporated herein by reference. 

In these embodiments the porous layer is preferably as described above with respect to the first 
embodiment. In use, the sleeves may simply be separated from one another and placed on the wire or 
other object to be marked. The sleeve is then heated for example by means of a hot-air gun during which 
operation the porous coating begins to cure and render the indicia indelible and the sleeve recovers into 
30 conformity with the wire or other object. 

Several marker assemblies in accordance with the present invention will now be described by way of 
example with reference to the accompanying drawings in which: 

-Figure 1 is a perspective view of a panel marker in accordance with the invention; 
Figure 2 is a section through part of the marker of figure 1 with the thickness of the layers 
35 exaggerated for the sake of clarity; 

Figure 3 is a section through part of an alternative form of marker; 

Figure 4 is a perspective view of another form of assembly in accordance with the invention, and 
Figure 5 is a perspective view of yet another form of assembly. 
Referring to figures 1 and 2 of the accompanying drawings, a panel marker 1 comprises a flat, flexible 
40 support layer 2 formed from a polyester. On one side of the support layer 2 a powdered epoxy/polyamide 
curable coating 3 has been formed by a knife coating method. The coating 3 has the formulation given in 
Example 1 below. On the other side of the support layer 2 is a layer of polyamide hot-melt adhesive 4 and 
a silicone coated release paper 5. The total thickness of the assembly is about 400 micrometres. 

The assembly is simply passed through a printer, for example an ink-jet printer, in order to print the 
45 indicia 6 on the porous layer and the printed marker is then exposed to an infrared radiation source for a 
period of about 3 to 5 minutes in order to fuse the epoxy and polyamide particles and initiate curing of the 
porous layer. The marker is then ready to be adhered to the surface by means of the hot melt adhesive 
layer 4. 

By appropriate choice of the particle size for the porous layer it is possible for a number of surface 
so finishes to be obtained, ranging from very smooth finishes with particles of less than 10 micrometres to 
coarse finishes with particles larger than 100 micrometres. Where the particles have sizes in the range of 
from 10 to 100 micrometres, the surface will have a matt finish and so reduce unwanted reflected light. 

Figure 3 shows an alternative form of marker with the thickness of the layers also exaggerated. In this 
form of marker the thickness of the support has been considerably increased by means of an additional 
55 layer 10 that is bonded to the support layer 2 by means of adhesive layer 11. The additional layer is formed 
from an aromatic polyester polymer that is highly filled with alumina trihydrate in order to flame retard the 
layer. 



5 



IS 



20 



25 



30 



of the spjne 22. Each bar 24 has a heat reco^l^l ^l ° ^ 24 that exter * one s i 
sunace of each sleeve is provided with a curZT^e Jn ? ?"* thereon - «« 'he 

me assembly can be fed into a rnnln,! part ' CUlate e P«V'POlyan!ide coating. U,er 
typewriter on printer platten * ^ ° ^ Wth «^ edification to tfl6 

pnnter head in correct register for printi g nlda on h f a lV b *»" be """mad o e 
a wre or other object to be marked and heated to I f* printinQ ,he s,e ^ » slipped onto 
cunng of the coating. h6ated t0 recover »» sleeve onto the substrate and to inS 

USE N^T^ th3t r b - <™*< as described in British P atent 

the, me,ting or softening poin't. *° ^ 31 at 3 ^perature S 

separated from one another by bonded portions ^^^Z^ ^ ° ima ^ a S,ee ^ ^ 
s eeves to be removed. After the sheets have been bondtf T ° f Weakn6SS t0 a,,ow individual 
of h,gh energy electrons in order to cross-ink thf™. the 3SSemb| y is ''^iated by mean, 

jo t been formed from ,ow for r 9 the sheets - The Snee * 

together each side of the assembly J formed is sottt! f ? been stretcned - ™ bonded 

SP ° I'lThe 6 C ° atin9 33 deSCribed ab0 ^ ^ r °" C ° ated With 3 PartiCU,ate curab »e 

indicia through a conventiona, printer and 

to recover onto the wire and initiate curing of the IconZl J ** ^ * ™* *« hea,ed to "use it 

The following Examp, es illustrate ^ e Zn ^ e C ° ati " 9 - 



Example 1 



OrindT^ .ven in Table , was formed by cryogen.cally 

add terpolymer in a Moulinex f^bi^^^T J** 1 « th ° •»^n^ y ac iSS£ 
myomeres. After grinding, all the components wi^ hf T*" t0 3 Partlde SiZ9 of 53 ^ 
^S^mixadiogatharandw^S^^J" e , xceptl0n of polyethylene oxide were 
water) to form an aqueous dispersion aqUe ° US S0,Ut,On of tne Polyethylene oxide (310 cm™ 



35 



40 



45 



50 



55 



6 



10 



15 



20 



30 



35 



TABLE I 

Component Trade Name Parts by Weight 

Epoxy Resin DER 662 100 

Polyamide (cure Macromelt 6071 25 

agent (ex Henkel) 

Ethylene diamine - 75 
bisphenol A epoxy adduct (cure agent) 

Aluminosilicate 

filler 17 



Acid/Ethylene/vinyl CXA 2002 15.5 
25 acetate terpolymer (ex Du Pont) 

( f lexibilizer ) 



Polyethylene oxide Polyox 15.5 
(binder) (ex Union Carbide) 

Zinc Oxide 5 



Zinc Sulphide 
or 

*o Titanium Dioxide 

(filler) 



45 The dispersion was then coated onto a 120 micrometre thick polyester sheet using a 4 inch wide doctor 
blade knife coater to form a 300 to 500 micrometre thick layer. After coating the dispersion was allowed to 
dry at room temperature for 4 to 12 hours (although drying in air for 4 hours followed by 4 hours under 
vacuum is preferred). 

The assembly so formed was printed with characters in a variety of colours using a Tektronix (trade 
so name) 4695 ink jet printer. The assembly was then heated to about 100 to 200 *C for 3 to 5 minutes using 
an infrared source in order to cure the coating and render the characters indelible. 

The cured assemblies had a matt surface finish and displayed the printed indicia clearly with no loss of 
definition or colour. The assemblies were tested for solvent resistance by immersing them in the solvents 
listed in Table II at the temperatures shown for one minute and then hand brushing them with ten strokes, 
55 this procedure being repeated a further two times. No deterioration of the assembly was detected in any 
solvent. 
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Solvent 

isopropanol (33%) 
white spirit (67%) 

1 , 1 , 1-tr ichloroethane 



Temperature ( °o 
25 

25 



15 



20 



trichlorotrifluoroethane (50.5%) 2 5 
dichloromethane ( 49 .5% ) 



deionized water 7Q 



methyl ethyl ketone 25 



25 



'SJcydrol" aircraft hydraulic fluid 
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After formation of the emulsion it was coated onto a n m * , . 
metallised rear surface and also onto a 50 ^aoLZ rw „ ™ crometre thick Poster film having a 
coating method conducted at a speed of to 3 meTrefo fMm b * a *»- rol. reverse 
to a wet thickness of from 150 to 300 mfc^ST^^,?' emU ' S, ° n WM aPP " ed ,n each case 
micrometres, and was dried in an oven ZZ^JZ^JZ?" \V °' fr ° m 50 t0 100 

The sheet assemblies so formed were the die cu to aooLL !* * 4 
on using a standard single or multiple colour £i o^o^Z S ' 2eS ^ COUl<J ^ be printed 

could be cured in an oven a, 1 50 to 1 70 • C for 3 to 5 mites *" aSSemb,ies 

-^d*^^ - — — de^tion 

colour, in addition, the assembles were highly ^b^and ^ " ^<*»«™ of the origina, 

tested for solvent resistance as in Example V^cut Tj ' ( ° abraSi ° n " The »»«"Mes were 

solvent. ** ample 1 W,thout observ,n 9 any ceteriorat.cn of the assemblies in any 
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TABLE III 

Component Parts by Weight 

bisphenol A epoxy resin 100,0 

ethylene diamine-bisphenol A 61.5 
epoxy adduct (cure agent) 

Aluminosilicate filler 13.0 

polyethylene oxide (binder) 12.3 

Titanium dioxide (pigment) 3.8 
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Example 3 

A marker was formed having a surface coating formed from the composition shown in Table IV. 

TABLE IV 

Component Parts by Weight 

bisphenol A epoxy resin 100 

ethylene diamine-bisphenol A 30 
epoxy adduct (cure agent) 

Titanium dioxide (pigment) 54.5 
Antioxidant 1.3 
UV stabiliser 5.2 

Polyethylene oxide (binder) 13.3 



The epoxy component and the ethylene-diamine adduct were ground to a particle size of less than 100 
u. They were then each fluid energy milled to a mean particle size of 20 u with none greater than 60 u. All 
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TABLE V 

20 _ 

Componen t 

Parts bv Wei^ hh 

bisphenol A epoxy resin 



25 



modified dicyandiamide curing 
agent 



100 
5.3 



12.6 
5.3 
8.4 



4Q 



Titanium dioxide 
Aluminosilicate filler 
Polyethylene oxide (binder) 

Example 5 

^< E ^^Z^eZy^ C ^TJl a l "V"""" hM «» « in v. « 
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TABLE VI 

Component Parts by Weight 

bisphenol A epoxy resin 100 

ethylene diamine-bisphenol A 61.4 
epoxy adduct (cure agent) 

Titanium dioxide 61.4 

ethylene propylene diene monomer 360 
latex 



20 



After curing the marker exhibited a matt finish. The assembly was tested for solvent resistance as in 
Example 1 without observing any deterioration of the assembly in distilled water, Skydrol or methyl ethyl 
25 ketone although some deterioration was observed in other solvents. 

Example 6 

Example 3 was repeated using the composition shown in Table VII and with the exception that the 
30 carboxyl terminated polyester and triglycidyl isocyanurate were not fluid energy milled and that the 
assembly was cured at 180*C for 5 minutes. 
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TABLE VII 

Component Parts by Weight 
carboxyl terminated polyester 100 
triglycidyl isocyanurate 7.4 
Titanium dioxide 10.5 
polyethylene oxide binder 5.7 



After curing the marker exhibited a gloss finish. The assembly was tested for solvent resistance as in 
55 Example 1 without observing any deterioration of the assemblies in any solvent. 
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EXAMPLE 7 

TABLE VIII 

Component 
carboxyl terminated polyester 
bisphenol A epoxy resin 



Parts by Weight 
100 
100 



Titanium dioxide 
20 20 

cure rate accelerator 

4 

(XB 3146 ex Ciba Geigy ) 



25 



polyethylene oxide (binder 



14 .4 



EXAMPLE 8 

was cured at 190 -C for 20 minutes. f ' Uld ener9y miiled and *at the assembly 
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Parts by Weiahh 
100 



50 



55 



TABLE IX 

Component 

hydroxyl terminated polyester 
isophorone di -isocyanate (IPDI) 33 
Titanium dioxide 
polyethylene oxide (binder) 



14.5 
9.4 
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r exhibited a gloss finish. The assembly wa^tested for solvent resistance as in 
Example 1 without observing any deterioration of the assemblies in any solvent. 

When the assembly was solvent tested as described in Example 1 after having been printed on with a 
dot-matrix printer, no deterioriation was observed with isopropanol/white spirit, dejonised water and skydrol, 
5 although some loss of colour was observed with 1,1,1-trichloroethane, trich- 
lorotrifluoroethane/dichloromethane and methyl ethyl ketone. 

Claims 

io 1. A marker assembly (1), which comprises a support layer (2) having a surface that is provided with a 
porous coating (3) of a latent curable material that is capable of receiving printed indicia (6) and that 
can be subsequently be cured to render the indicia substantially indelible, the porous coating being in 
particulate and/or filamentary form. 

75 2. An assembly as claimed in claim 1, wherein the support layer is in the form of a flat sheet. 

3. An assembly as claimed in claim 1 or claim 2, which is adapted to be secured to an object with the 
cured coating (3) exposed. 

20 4. An assembly as claimed in claim 3, wherein the assembly includes a layer of adhesive (4) on the 
surface of the support layer opposite the porous coating. 

5. An assembly as claimed in claim 1, wherein the support layer is in the form of an open-ended sleeve 
(25, 32). 

25 

6. An assembly as claimed in claim 1, wherein the support layer is in the form of a sheet (31) that has 
been bonded to itself or to another sheet (30) along a series of spaced apart bond lines (33) to define 
an array of marker sleeves (32). 

30 7. An assembly as claimed in any one of claims 1 to 6, wherein the porous coating is in particulate form. 

8. An assembly as claimed in claim 7, wherein the porous coating (3) will cure by reaction of a plurality of 
- reactive components which exist separately from one another in the form of filaments and/or particles. 

35 9. An assembly as claimed in any one of claims 1 to 8, wherein the porous coating (3) comprises an 
epoxy material. 

10. An assembly as claimed in any one of claims 1 to 9, wherein the porous coating (3) comprises a 
material having free amine groups. 



40 



45 



55 



11. A method of marking an object which comprises forming indicia (6) on the surface of a support layer 
(2), the surface being provided with a porous coating (3) of a curable material that is in particulate 
and/or filamentary form, curing the porous coating by heat to render the indicia indelible, and securing 
the support layer to the object so that the cured coating is exposed. 

Patentanspriiche 



1. Markieranordnung (1), die eine Tragerschicht (2) mit einer Oberflache aufweist, die mit einer porosen 
Beschichtung (3) von einem latenten hartbaren Material versehen ist, das fahig ist, gedruckte Markie- 
50 . rungszeichen (6) aufzunehmen, und das anschlieSend gehartet werden kann, um die Markierungszei- 
chen im wesentlichen dauerhaft zu machen, wobei die porose Beschichtung in Teilchen- und/oder 
Fadenform vorliegt. 



2. Anordnung nach Anspruch 1, wobei die Tragerschicht in Form eines flachen Flachenkorpers vorliegt. 

3. Anordnung nach Anspruch 1 oder 2, die ausgebildet ist. um an einem Gegenstand befestigt zu werden, 
wobei die gehartete Beschichtung (3) freiliegt. 
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4 XX&XEttzz^ : 

'5 existieren. ^ 016 9etrennt ^nemander m Form von Faden und/oder Teilchen j 

9. Anordnung nach einem der Anspriiche 1 his fl •• I 

aufweist. P blS 8 ' wobe ' die PO^se Beschichtung (3) ein Epoxidmaterial 1 

20 10. Anordnung nach einem der AnsDrtiche i hi« a u • 

aufweist. das freie Aminogruppen hat. 6 P ° r ° Se Beschi <*tung ( 3 ) ein Material 1 

11 - ^ n ^T^z^r^^ a r st: —« - — - ] 

Beschichtung (3) von einem hartbaren 2STj2L£i ^ h ^ S bertBche mit einer 
vortieg, Harten der porosen B^cNchtuiTd^^ 1 die V^' ""^ Faden,0rm 
machen, und Befestigen der Traqerschicht an hLT Markierungszeichen dauerhaft zu 

freiliegt. agersch 1C ht an dem Gegenstand. so daS die gehartete Beschichtung 

Revendications 

p« wme „, ,„^ bifes . Ie rev , tement p J u » 4 - :r ; - -"x™* ■*». 

*. suivan( „ r „ on , dans ^ ^ cQuche ^ ^ ^ ^ ^ ^ 

6 - ss,t! rrr; l~ r.zr - fo ™ — — ' 

espies po u , mm, un ,e SM u de m^^^Z^^ 1 ° 56,16 * " 9neS ^ liais »" « 3 ' ] 

~» - • » ^ , e ooreuy es , * 

de particules. separement les uns des autres sous forme de filaments et/ou 
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Assemblage suivant nTne quelconque des revendications 1 a 8, dOTS lequei ie revetement :oreux (3) 
comprend une matiere a fonction epoxy. 



0. Assemblage suivant Tune quelconque des revendications 1 a 9, dans lequel le revetemem :oreux (3) 
comprend une matiere ayant des groupes amine fibres. 

1. Procede de marquage d'un objet, qui comprend la formation de signes (6) sur la surface d'^r.g couche 
de support (2), la surface etant munie d'un revetement poreux (3) d'une matiere durcissacie qui est 
sous forme de particules et/ou de filaments, le durcissement du revetement poreux par chat ff age pour 
rendre les signes indelebiles, et la fixation de la couche de support & Tobjet de telle scae que le 
revetement durci soit expose. 
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